Brief Communication 643 2 LUCAS, R.V.; VARCO, R.L.; LILLEHEI, C.W.; ADAMS, P.; ANDERSON, R.C.; EDWARDS, J.E.: Anomalous muscle bundle of the right ventricle. Hemodynamic consequences and surgical considerations. Circulation 25443-455, 1962 3 V.D. LUER, R.J.T.; V.D. LINDE-SIPMAN, J.S.: A rare congenital cardiac anomaly in a foal. Vet Patholl5776-778, 1978 4 NEUFELD, H.N.; ONGLEY, P.A.; EDWARDS, J.E.: Combined congenital subaortic stenosis and infundibular pulmonary stenosis.
Ureteral Transitional Cell Carcinoma in the Dog
C. HANIKA and A. H. REBAR Primary tumors of the urinary tract are uncommon in the dog and cat, comprising less than 0.5% of all tumors [5] . Naturally-occurring renal pelvic carcinoma is rare in animals [l]; we know of no reported cases of spontaneous ureteral carcinoma in the dog.
A 12-year-old noncastrated male Beagle dog was presented with pyrrhexia, anorexia and a palpable abdominal mass. The dog was born and raised in a closed research colony. At the age of 14 months, as part of a study of long-term effects of chronic whole body beta and gamma irradiation by an internal emitter, it was injected intravenously with 1800 pCi of '37CsC1 per kg body weight [2, 71. Clinical history before presentation was unremarkable.
Exploratory laparotomy showed hydronephrosis of the left kidney, hydroureter and a 1.5cm mass involving the ureteral wall 3 cm from the urinary bladder. The ureter distal to the mass looked normal. A nephrectomy was done, and the ureter was ligated distal to the lesion.
The left kidney, 10 X 6 x 5 cm, was distended with purulent material. The renal cortex was compressed to 0.75 cm thick. The ureter was tortuous and dilated. Distal to the dilation, a 1.5cm, nodular, light green mass was visible through the serosa. It involved over half the circumference of the ureteral wall, and extended into and filled the lumen, forming a smooth, cast-like projection that extended 3 cm proximally. Vessels and occasional cysts up to 2 mm in diameter were visible on the cut surface of the mass ( fig. 1 ).
Histologically, the mass arose from ureteral transitional epithelium with uneven stratification, cellular crowding, nuclear pleomorphisrn, hyperchromasia and loss of orientation to the basement membrane ( fig. 2 ). Cords of epithelial cells penetrated the basement membrane and formed nests in the collagenous connective tissue beneath the mucosa. Deeper in the ureteral wall, the neoplasm formed a more extensive solid mass of densely cellular cords, nests and sheets in a delicate connective tissue stroma. The tumor mass was neither encapsulated nor circumscribed; it invaded completely through the muscularis and along fascia1 planes $ the adventitia. The neoplastic mass was well vascularized.
Neoplastic cells were polyhedral with abundant granular eosinophilic cytoplasm and pleomorphic nuclei with one or two irregularly-shaped nucleoli and prominent nuclear margins ( fig. 3 ). Most cells had distinct cytoplasmic boundaries. Several foci of squamous metaplasia were present in the mass. There were cystic spaces of various sizes, containing eosinophilic proteinaceous fluid and degenerating cells. Occasional focal areas of coagulative and liquefactive necrosis and areas of hemorrhage were seen. Areas of old hemorrhage were indicated by hemosiderin-laden macrophages. There were accumulations of mononuclear inflammatory cells, mostly at the periphery of the neoplastic mass, with a few scattered within the mass.
Ureteral transitional epithelium adjacent to the tumor was hyperplastic. The ureter distal to the tumor mass was histologically normal.
Following the World Health Organization classification of bladder tumors in domestic animals, this canine neoplasm was identified as a non-papillary invasive ureteral transitional cell carcinoma with areas of squamous metaplasia [6] . Ten months after surgery, there was no clinical or cytologic evidence of urinary tract malignancy, but recurrence is possible.
The cause of this tumor is not established. Several chemical and physical agents have been shown to induce or predispose to neoplasia of the urinary tract [9] . One report describes induction of ureteral carcinoma in dogs that underwent ureterosigmoidostomy and subsequent administration of a chemical carcinogen [8] .
Radiation is a known carcinogen, and renal pelvic carcinoma has been induced in rats by whole body x-irradiation in doses of 430 and 680 rads [3] . As a result of the 137Cs injection and subsequent distribution of 137Cs throughout the body, this dog had received a total dose of 770 rads of whole body combined beta and gamma radiation delivered over a period of weeks, 11 years prior to the diagnosis of the neoplasm [2, 71. In the present ongoing 137CsC1 toxicity study, the only other urinary tract neoplasms seen have been leiomyoma of the vagina, urinary bladder and urethra in one dog and metastatic mammary carcinoma in the kidney in a control dog [4] . There may be a causal relationship between the radionuclide injection and the neoplasm, but it cannot be established at this time.
